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NATIOf4AL FOREWORD 

This Indian Standard wt»ich is Identical with lEC 674-3-4 to 6 ( 1993 ) 'Specification for plastic films 
for electrical purposes — Part 3 : Specifications for individual niaterials — Sheets 4 to 6 : 
Requlrernents for polyimide fihns used fa electrksal insulation' issued by the Internaltonal Electrotecto 
Commission ( lEC ) was adopted by the Bureau of Indian Standards on the recommendation of the 
Sold Electrical Insulating Materials Sectional Committee ( ETD 02 ) and approval of the Electrotechnical 
Division Council. 

This standard ( Part 3/Sec 5 to 7 ) is one of the series of Indian Standards which deals with plastic 
fUrrw for electrical purposes. The series consists of the foliowing parts: 

Parti Definitions and general requirements 

Part 2 Methodsof test 

Part 3 Individual materials — Specifications 

ThB standard ( Part 3/Sec 5 to 7 ) covers the requirements for polyimide films for use as electrical 
irtsidation. 

In this Indian Standard the following Intematkmal Standards are referred to. Read in their respective 
places the following : 

International Standard Indian Standard 

lEC 674-1 : 1980 11298 ( Part 1 ): 1985 

lEC 674-2: 1988 11298 ( Part 2) : 1987 

lEC 757 : 1 983 Code for designation of colour There Is no equivalent Indian Standard 

at present 
lEC 674-3-4 (or 5 to 6) 11298 (Part 3/Sec 5 or 6 or 7) 'For 

designation of film' 

Certain conventions appearing in this dual number standard are not identical to those used in Indian 
Standards. Attention is particularly drawn to the following: 

^ Wherever the words 'International Standard" appear refening to this standard, th^ should 
be read as 'Indian Standard". 

b) Comma ( , ) has been used as a decimal martcer while in Indian Standard, the current 
practice is to use a point ( . ) as the decimal ntarlcer. 

Only the Entfish language text in the lEC standard has been retained while adopting it In this Indian 
StandanL 

For the purpose of dat^Ortg whether a particuiar requirwnent <rflhi8 standard is complied with, the 
f in^ value, observed or calculated, expresskig the restdt of a test or analysis, shall be rounded off In 
accordance wUh IS 2 : 1960 -Rules tor rounding off numerical values ( revised )'. The number of 
significant places retained in the rounded off value sHoiMIm the same as that of thesoecifled value 
in this standard. 
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Indian Standard 
PLASTIC FILMS FOR ELECTRICAL PURPOSES 

PART 3 SPECIFICATIONS FOR INDIVIDUAL MATERIALS 
Sections 5 to 7 Raquir*m«nts for PolyimId* Films Ussd for Elsctricai Insulation 

1 GMMral 

1.1 Scope 

This International Standard givas the requirements for the following poiyimide, films with 
or without heat sealable fiuoroethylene-propylene (FEP) coatings. 

Sheet 4: Requirements for poiyimide films based on poly(N.N'-p,p'-oxydipfienytene 
pyromeilitimide). 

Sheet 5: Requirements for polyinMe films based on poly(N.N'-p-phenylene biphenyt tetra 
cartMxylimide). 

Sheets*. Requirements for poiyimide films based on poiy(N.N'-p.p'-oxydlphenylene 
biphenyl-tetracartx>xylimide). 

1.2 Normative nferences 

The foliowing normative documents contain provisions which, through refererKe in this 
text, constitute provisions of this International Standard. At the time of ptrtHication. the 
editions indicated were valid. All normaitive documents are sut>ject to revision, and parties 
to agreements based on this International Standard are encouraged to investigate tfie 
possibility of applying the most recent editions of tfie normative documents indicated 
below. Members of lEC and ISO maimain registers of currently valid tntematlonai 
Standards. 

lEC 674-1: 1980, Spedfleatlon h>r plastic films for alactrieal purposes • Part 1: DeflnMons 
and general requirements. 

lEC 674-2: 1988, Specification for plastic fUms tor electrical purposes - Part 2: Methods 
of test. 

lEC 757: 1983, Code for designation of colours. 

1.3 Classification 

The poiyimide film shall be of the foNowing types: 

Type 1 : General purpose 
Type 2A: One side coated* 
TyiM 2B: Two sides coated* 



* Typ« 2 H MMfMs cam J to nndm tw •«artae«(>) hast 
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Type 3: DimensionaHy stabilized (only generally available in sheets 4 and 5 types) 
Type 4: Heat shrinkaWe (only generally available in sheet 4 types) 

2 Designation 

The film shall be identified by the designation which follows: 

Designation of the film - lEC 674-3-4 (or 5. or 6) - PI - type - thickness In micrometres 
width In millimetres - length in metres - colour. 

Example: 

Polyimide film lEC 674-3-4 - PI - type 1 - 100 - 20 - 200 - nc - f 

(f - flame retardant; r - regular; nc - natural cotour; other colours according to lEC 757). 



3 General requirements 

Type 1 material shall be a flexible, self-supporting film made from polyimide polymer. 

Type 2 shall have a heat sealable coating of fluoroethylene-propyiene (FEP) resin on one 
or both sides of type 1 material. 

Type 3 shall be identical to type 1 except for improved dimensional stability. 
Type 4 shall be identical to type 1 except for the heat shrinlcability requirement. 
All types shall conform to the general requirements laid down in lEC 674-1 . 

4 Dimensions 
4.1 TNckness 

The film thidtness of types 1. 3 and 4 shall be measured by a gravimetric method in 
accordance with 3.3 of lEC 674-2. The thicluiess of type 2 shall be measured using a 
micrometer in accordance with 3.1 of lEC 674-2. 

The overall thidcness shall be in accordance with the nominal tMc^mess and permitted 
range of thicluiess given in table 1 and 2. 
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Table 1 - Nominal thickness and permitted range of thidtnesses 
for types 1 , 3 and 4 (in ^m) 



Nominal 
ihicfcnM* 


Actual ttiiduiaM 


Umit 


8tia«4 


ShaataSandS 


7.5 


Mai. 

IMin. 


9 
6 


0.S 
S.S 


13* 


Max. 
Mfat. 


15.2 
10,2 


13.S 
11.5 


20 


Max. 

MHI. 


- 


22 

IS 


25 


Max. 

MM. 


20 

22 


27 
23 


40 


Max. 

Min. 


- 


44 
38 


50 


Mas. 
Min. 


57 
44 


54 
4S 


75 


Max. 
Min. 


•3 
SO 


SI 
SO 


100 


Max. 
Min. 


^ 


107 
•3 


125 


Max. 

Min. 


13S 
IIS 


133 
117 


Th* dath *-■ IndicMM that ihaM aiza* aia not gwwraay avaHabto. 

' Soma manufacturara quota a nembtai tt«toknatt of 12.5 |un in piaea of Iha 

undar tia haadin^ 13 |im. 



Table 2 - Nominal thickness and overall permitted range of thicknesses 

for type 2 (in )im) 





Nominal thidmau 


OvsTsN pwtfiittwi rBOQS of IhiokiWMos 1 




Nominal 


First 




Saeond 


Shaat4 


ShaattSaodS 


Typa« 


thieknatt 


FEP* 


layar 


FEP* 


















layar 




layar 












(iffl 


lun 


iun 


tun 


Min. 


Max. 


Mbt. 


Mas. 


2A 


25 


nonv 


13~ 


ir* 


to 


31 


20 


30 


2A 


3S- 


Nona 


25 


ir* 


SI 


44 


33.6 


41.8 


2A 


50 


Nona 


2S 


25 


42 


SS 


4S 


64 


2A 


S3** 


NOfM 


60 


ir* 


56 


71 


SS.6 


SS.6 


2A 


75 


Nona 


50 


25 


SS 


SS 


70 


SO 


2A 


100 


Nona 


50 


60 


SO 


110 


00 


110 


2A 


100 


Nona 


75 


25 


90 


110 


SO 


110 


2A 


ISO 


Nona 


125 


25 


110 


ISO 


140 


ISO 


2B 


30 


2.5 


28 


2.5 


SS 


34 


2S 


S4 


2B 


3S~ 


ir* 


13** 


13** 


30 


46 


SO 


46 


28 


50 


13** 


25 


ir- 


42 


5S 


4S 


84 


28 


75 


13** 


50 


is** 


SS 


66 


70 


SO 


28 


125 } :» 1 75 


25 


110 


140 


110 


140 
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4J2 WkUh 



than be measured in accordance with the requirements of clause 5 of 
Preferred widths cannot t>e given on account of the great variety of applications. 



The film width 
lEC 674-2. 



The maximum deviation in film width from the nominal shall be as given in tables 3A 
and 38 unless othen»ise specHied in the purchase contract. 



Table 3A - Tolerance on slit width for sheet 4 material 



SUt width rang* 


Totoranca 


mm 


mm 


LMtthan26 


±0,4 


26 to 102 


to.e 


Qraatsr than 102 


±1.6 



Table 3B - Tolerance on slit width for sheets 5 and 6 material 



SMt width ranga 


Tolaranea 


mm 


mm 


S2S 


±0.2 


>2S - 50 


±0.3 


> so - 100 


±0.5 


> 100 -300 


±1.0 


>300.600 


±2.0 
±2.0 


>600 
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8 ProptrtiM 

5. 1 Properties not dopendent on thicknets ' 



Table 4 - R«quir«m«nts lor alt typM 



Proparty 




Unit 


IECC74-2 

TMI IIM#feOO 


Tjrpaa 
wtiara 


Shaai4 


8h99t B 


Shaaia 




OwMiiy 


1 425 ± 10 


i4aoiio 


ISMtIO 


kvMi* 


4.aMtf«edD*> 


1.3.4 


»*-*** — — ^i— a 


Oeaa netmaH" 


OoaanonmH" 


DeaanolHtaM^ 






1.2.3.4 


PmmilMf^ 


3.5 1 0.4 

3.4 1 0.4 


3.810,4 
3.4*0,4 


3.5 1 0.4 

3.4 ± 0.4 


- 


16.1» 

(23 *C. 43 Hi -62 Hz) 

(23 'C. 1 kHx) 


1.3.4 


DinipMion 
tactar 


S4.0 X lO"* 


SS.0 X 10"* 


S5.0 X 10-* 


- 


1«.1» 

23*C. 1hHx 
er4«H<-«2Hi 


1,2.3.4 


VekMM 

iMiMMty 


»1 X lO* 


il.OxlO'* 


»1,0X10'* 


Q m 


18.1» 


1. 2. 3. 4 


SurfM* 


»1 X lO** 


il.OxlO'* 


k1,0x10^ 


a 


14» 


1. 2. 3. 4 


staMMy 
(•MnkaQAin 
MO and TO)* 


A.36 
53.50 
A.06 
£5.0 


S0.2 
<1.0 
<0.04 


«0,2 
S3.0 


% 
% 
% 
% 


23, ISO •C. 225 laa 
23. 400 •€. US |im 
23. 200 *C. t28 |iM 
23. 200 •C. US |im 


1 
2 

3 
4 


Motekira 
SwttNpoon 


S4.0 


42.0 


S2,0 


% 


30. th 


1.2.3.4 


rateliv* MekiiM* of Pt and FEP. 


*' Tha raeoiMn 
*> Um iMft-oott 
*> Tobamaaati 
** Farlypa2.« 
■• MD:macMi« 


•novo mnour* a 
tacwiQ alaciroda 
»adat200*Ctl 
M FEP eoaing a 
» dbaeian: TO: a 


■ or avaporaiad « 
) K. atlar axpoaui 


rata 200 •€ tori 

Ml. 


h. 
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5.2 Pr<^>0rtles tiependent on thickness 

Table 5 - Property values 



nornrai 

liii 1 III! ■ ■ 1 

Iim 


Property 


ntMhiM «nd tr«n*v«rM 
dlr«elien», min. vtfu* 


Elongation at braak 

both machino and iransvaraa 

diraclion*, min. valua 


A.C. alectric strangm, 
48 Hz to 62 Hz 


Unit 


MP* 


% 


V/^m 


lEC •74-2 
TmI 
RWthod 
CfBua* 


10* 


10* 




18.1 
Uaing 6 mm 

in air 




AWHEMiMy 


SIMI4 

Typw 1.3.4 


aMM5 

T>P«1.9 


ShMie 
T»p«1 


SIMI4 
T](P»1.3.4 


ShMS 
Tjpwl.3 


ShMie 
TVp.1 


ShMt4 
Typtti.3.4 


StiMiS 

Typ..1.3 


ShMie 
Typ«i 




fji 


446 


lU 


-at 


m 


6 




120 


ii& ■ 


l£6 


^^ 


Ite 


i7i 


ite 


it 


8 


40 


120 


^So 


150 


26 


- 


ia* 


t96 


- 


25 


80 


- 


200 


200 


25 


IfiS 


294 


196 


40 


25 


80 


Tua 


200 


200 


40 


- 


2M 


196 


- 


25 


80 


- 


180 


196 


60 


t<s 


2M 


106 


45 


25 


80 


195 


180 


196 


75 


165 


2M 


106 


SO 


25 


80 


175 


130 


136 


100 


- 


294 


196 


- 


25 


80 


- 


110 


110 


125 


165 


294 


196 


50 


25 


80 


120 


86 


tio 


* Rm* of •stMwien 80 mm/min. frtfn» Ham 100 n 


MR apart 
iraNy avaUabla. 









Table 6 - A.C. electric strength for type 2 



Typoa 


ttUcknaaa'* 


MinMHMfl •(•CtriC fttTMlQth 


lEC 674-2 

Taatmathod 

•ubdauM 


Shaat4 
V/nm 


ShaotaSandS 
V/)un 


2A 

aA 

2A 
2A 
2A 
2A 
2A 
2A 

28 
2B 
28 

28 

28 


as 

80 
83 

75 

ioa« 

100* 
ISO 

ao 

88 

80 

7B 

128 


120 
140 
120 
100 
100 
SO 

tos 
•s 

1S5 
120 
120 

too 

88 


120 
ISO 
120 
110 
100 

80 
110 

88 

ISO 
120 
120 

too 

85 


18.1 

Using 6 mm 
'diamataf 
vivctfows in an 


" 8..l-*aa.lorM«l«ie*»»a«otPI«rt«Pl.y«,. 
•• PEP coaawg ta 2S ma noa*wl uaUuwaa. 
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5.3 Oth0r pfOp0rtl»$ 

5.3.1 Thefmal enduranct 

The thermal endurance than be measured in accordance nrlth the requirements of 
clause 2S of lEC 674-2. 

The end point criterion shall be 50 % retention of the original tensile strength value. 



The temperature index shall be: 

- for material conforming to sheet 4 - not less than 200; 

• for material conforming to sheets 5 and 6 - not less ttian 220. 

The recommended ageing temperatures are: 

- for material confonning to sheet 4 - 275 *C. 300 *C and 325 *C: 

• for material conforming to sheets 5 and 6 - 300 *C, 325 *C and 350 *C. 

The water content of the air in the ageing oven during the ageing process shall be in tfie 
range of 0.5 g/m> to 12,5 g/m>. equivalent to 50 % ± 5 % relative humidity at (23 ± 2) *C. 

TMs test need not t>e repeated unless the manufacturer has made a signNicani change in 
the composition or method of production of the material. 

5.3.2 Burning charaet0ri$tle» 

When determined according to clause 20 of lEC 674-2, the dassNicaUon shal be VTP 0. 

5.3.3 Hydmlytk itabllity 
Under consideration. 

5.3.4 Radiation nsistanca 
Under consideration. 

5.3.5 Surfaca diteharga raaiatanca 
Under consideration. 

6 Roll characiertstlct 

«.1 HoU dlamater 

This material is sold by weight. Preferred oMside roB diameters «• 124 mm (not for sheet 
4types), 152 mm, 241 mm. 280 mm and 356 mm dependent on the nominal tNm tMcicness. 
core size and user requirements. The tolerance on these tftameters is 6.4 mm. 
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Approximate expected roll lengths are given in tables 7 and 8. 

Table 7 -Approximate expected roil lengtlis (m) for 
-sheet 4 types 1.3 and 4 

- sheet 5 types i and 3 

- sheet 6 type i 



hcnI dMncntJons 

HUH 


Applieabilty 


Nominal thUHuiMS 
lun 


Cor* 

10 


Rol 
OD 


7.6 


13 


20 


25 


40 


50 


75 


100 


125 


78 

76 

76 

182 

182 

152 


124 
152 
241 
241 
280 
888 


ShMt4 

ShMlsSande 

ShMl4 
ShMlsSande 

ShMt4 
ShMis5and6 

ShMt4 
Sha«ls8and8 

ShMI4 

ShMlsSande 

8ha*i4 
ShMlsSande 


720 
2 870 

* 
* 


810 
810 

1830 

• 

• 


570 
1880 
1 140 
1880 


460 
450 

1550 
1500 

810 
910 

1550 
1500 


280 
940 
870 
840 


230 

230 

780 
750 

460 
460 

780 
750 

1520 
1500 


150 
150 

520 
500 

300 
300 

520 
500 

1040 
1000 


380 
230 
380 
760 


91 

300 
300 

180 
180 

300 
300 

610 
600 


Th* dash ■-• mtfcaiM «mt «tM« tiiM vc not gMMrany avaUabl*. 
* Mulmum tonglti 1 000 m. 



Table 8 - Approximate expected roll lengths (m) for type 2 









Typ*2A 
NoMiinaliMelinass 


Typ*2B 
Nominal thicknass 




nwfi 






tun 


|un 


Cor* 


OD 


28 


38 


60 


83 


7S 


100 


ISO 


30 


38 


50 


7S 


125 


78 




152 


8hMl4 
ShMlsSMdS 


480 
460 


810 
800 


230 
230 


180 
190 


ISO 
180 


110 
110 


78 
78 


380 


320 
300 


230 
230 


180 
150 


90 
90 


78 




841 


ShMl4 
BhMisSMde 


- 


1O40 
1000 


780 
780 


880 
840 


880 

800 


380 
880 


aso 

280 


1800 


100O 


780 
750 


620 
600 


900 
300 


182 




280 


ahMI4 
ShaMsSandS 


- 


1040 
1000 


780 


840 


SOO 


880 
880 


280 
280 


1300 


1000 


750 


800 


300 

800 


The east 


..-•n-MSM 


SMtewMtiiMaranotgana* 


■i»wilsui. 
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6.2 WindabilHy/sag 



Sheet 4 types: there It no requirement for film widths lees ttian 300 mm and film thidt- 
nesses of less than 25 lun. 

Sheet 5 and 6 types: there is rto requirement for film widths less than 300 mm and film 
thicknesses of less than 20 |tm. 

The sag shall be measured in accordance with the requirements of 6.3, mettwd A. of 
lEC 674-2. 

The sag. at a tension of 2.8 Mr4/m> shall be less than or equal to 19 mm. 

6.3 Joins 

Where Joins (splices) are permitted, their construction shall conform to the roquiremems 
given in 3.3 of I EC 674-1. Breaks (un|okied pieces) shall also be indicated so as to be 
clearly visMe wtien viewed from the end face of the roll. 

The number of (oins of breaks in each roll shall not exceed the vahies given in tables 9 
and 10. 

Table 9A - Maximum permisstole numt>er of ioins per ron for: 

- sheet 4 types 1. 3 and 4 

- sheet 5 types 1 and 3 
-sheetOtype 1 



RoB Qn#l1SJ0A9 

mm 




urn 


Cor* 
ID 


Rol 
OO 


7.S 


13 


20 


25 


40 


SO 


75 


100 




125 


78 
76 
7» 
152 
182 
152 


124 
152 
241 
241 
280 
356 


ShMl4 

ShMltSande 

Sha«4 
Sh««tSand6 

Sha«4 
Sh*«t5andS 

Sha«l4 
ShMttSandS 

Sha«4 
ShaaitSandS 

8haM4 
ShaaitSand* 


4 
SO 

• 
• 


S 

4 

11 

• 
• 


2 
8 
S 
8 


2 

2 

7 
S 

3 

7 
6 


1 
4 
2 

4 


1 

1 

s 

4 

2 

6 
4 

11 

7 




3 
2 
3 
5 


1 

4 
3 

2 

4 
3 

e 

5 


TIM duh *-* Mteam ttwt twM tiSM ara net gwMraNy ■vaHaMa. 
* Maximum mimtMr of join>S/l 000 ffl. 
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Table 9B - Minimum permissible distance between splices and between 
any splice and the end of the roil (m) for: 

- sheet 4 types 1 . 3 and 4 

- sheet 5 types i and 3 

- sheet 6 type i 



nun 




|un 


Cera 
ID 


Rot 
OD 


7.8 


19 


20 


28 


40 


SO 


75 


100 


128 


78 

78 

78 

182 

182 

182 


124 
182 
241 
241 
280 
3S« 


ShMl4 
ShMltSande 

SIWM4 
ShMlaSandS 

ShMi4 
ShMlsSMde 

ShMl4 
ShMOSandS 

ShMl4 

StM«t*8ande 

ShaM4 
ShaMSande 


• 
• 


30 
80 

SO 

• 

30 

• 


ISO 
ISO 
150 
150 


30 
150 

30 
150 

30 
150 

30 
150 


100 
100 
100 
100 


30 
30 

30 
30 

30 
30 

30 
30 

30 
30 


30 
30 

30 
30 

30 

30 
30 

30 
30 


30 
30 
30 
30 
30 


22 

30 

22 

30 

22 

30 

22 

30 

22 

30 


Tit* dMli *-* indleatM «wt tMM siZM ara not g*Mrally availabl*. 
* MMnum dlttane* 80 m In a 1 000 m roH. 



Table 10A - Maximum number of permissible joins per roll for type 2 



^LmM llJMI ■ II Mill ■ 1 

nop oananwonv 




Typa2A 


1 




1 


Typa2B 
tominal iMcfcna** 




mn 


ApplicabWly 
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78 
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7S 
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4 


3 


4 
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4 


4 


4 
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Shaai4 


- 




. 


- 


_ 


5 


4 


^ 


. 


^^ 


^ 


9 






Shaa«Santf« 


- 




- 


- 


- 


4 


4 


4 


- 


- 


- 


4 


Th* «Mh *-- indteaiaa tiat SiMa liaaa ara not ganaraSy awaiiaMa. 
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IS 11298 (Parts/Sec 5 to7): 1998 
tEC 674-3^10 6(1993) 

Tabl« 10B - Minimum permissible distance between splices and between any splice 
and the end of the roil (m) 



Rol dbiMnsion* 
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78 
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_ 
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30 


22 
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30 
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30 


30 
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22 


• 


• 


30 


30 


22 






ShMMSande 
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30 


30 


30 


- 
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30 


30 


30 
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30 
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22 
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- 


22 
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30 


- 


- 


- 


30 


30 


30 


- 


- 


- 


30 


Th« dMh ■-■ indicaln 


ttwl ttMM tizM an no 


iganar 


■Hy availabio. 















6.4 Roll width 

The maximum dHference between the film width measured according to clause 5 ol 
lEC 674-2 and the roll width exctuding the core expressed in millimetres shaN be 
according to table 11. 



Table 11 - Maximum difference between the fHm width and the roll width 



Cora ID s77am 


8«ralO>77aMa 


^^.^.^ 


RoS oular dtemaiw 


S241 


>241 


s2eo 


>280 


3.2 


6.4 


3.2 


6.4 



6.5 Cores 

Preferred core inside diameters are 76 mm and 150 mm. 
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